Introduction By October 2015, the failure to control the West Africa Ebola outbreak had resulted in 28 454 cases of Ebola virus disease (EVD; hereafter referred to as 'Ebola'), with 11 297 reported deaths in Sierra Leone, Liberia, and Guinea [1] . The unprecedented scale of the outbreak has challenged governments and other responding agencies to develop and adapt mechanisms for an extended response.
The first confirmed case of Ebola in Sierra Leone was reported in Kailahun District in May 2014. On 6 August 2014, a national state of emergency, including militarily enforced quarantines, was declared for the hardest hit areas and households. During the same month a law was passed imposing a prison sentence of up to two years for those found hiding anyone infected with Ebola. As with previous Ebola outbreaks [2] [3] [4] , the initial phase of the response involved control measures such as quarantine and detention in 'holding centres', often lacking basic supplies, combined with the forcible removal of the sick and deceased [5] . By October 2014, more than 400 new suspected cases were being reported every week, with Freetown consistently accounting for around a third of these. Whilst cases started to decline in early 2015, the situation remained volatile; new cases were reported in mid-September and high-risk contacts lost to follow-up in October [1] .
There have been many oversimplified and anecdotal descriptions of community interactions with Ebola and Ebola control activities. The population has been portrayed as ignorant and unreasonable, mired in misguided tradition, consumed by rumours, and distrustful of the motives and mechanisms of the government and aid agencies [4] . Cultural practices have been described as barriers to an effective response, linked with accounts of people fleeing affected areas, hiding sick and dead community members, resisting healthcare services, and conducting violent attacks on screening and burial teams [5, 6] . The understanding of Ebola and acceptance of control measures generally improved during the outbreak, although the narrative on resistance of the population persisted [7] [8] [9] . However, little is known about how and why these changes have occurred.
Médecins Sans Frontières (MSF), in collaboration with the Ministry of Health and Sanitation, conducted a qualitative study in two administrative districts of Sierra Leone to understand Ebola survivor, community, and health worker perspectives on the control measures used during the Ebola outbreak. Our aim was to gain a better understanding of community interaction with the Ebola response in order to inform future Ebola intervention strategies.
Methods
The study was conducted in the urban and rural locations of Freetown and Tonkolili District, respectively. The districts were chosen as being those that had been exposed to Ebola and its response for different periods of time as the disease spread. We aimed to incorporate villages where the community was affected since the early phase of the outbreak and also communities affected more recently. Data was collected in April and May 2015, six months prior to WHO's first declaration that Sierra Leone was Ebola-free, however participants were asked to reflect on their experiences and perceptions since the start of the outbreak using an event calendar. Participant recruitment targeted three groups: survivors of Ebola; members of affected communities; and health staff working at the forefront of surveillance and disease control activities (Table 1) . Participant selection involved stratification to ensure representation across sex and age groups and urban and rural locations. Gatekeepers were used to reach the participant groups: local leaders and MSF project staff facilitated the recruitment of community members; survivors were recruited predominantly through MSF and the Ministry of Health; and health workers via health agencies including MSF and others involved with surveillance activities. 
Inclusion criteria:
A. Survivors
• Anyone who had had laboratory-confirmed Ebola infection and been cured B. Community members
• Anyone who had been subject to other control measures (e.g. screening, quarantine, surveillance) but not admitted as a patient
• Any household members indirectly experiencing the response (e.g. as a family member or carer of confirmed or suspect cases)
• Any key community members/stakeholders with general knowledge of the outbreak (community leaders, traditional healers, youth groups etc.) C. Frontline health workers
• Staff members from MSF/MoH/WHO involved in the Ebola response from a cross section of positions, with a specific focus on frontline/community-facing workers
Exclusion criteria
• Anyone who did not consent to be interviewed • Anyone with active or suspected Ebola virus disease, or those unwell with fever or another illness
The overall sampling approach was thematic. We used a maximum variation strategy to avoid generalisation of findings across people or groups and to enable exploration of information that explained variation and common patterns within that variation. Built-in observation was used to support the data captured through interviews. For survivors and community members, at least 12 interviews were undertaken per participant group per site until saturation was achieved; that is, until no new data were being generated. The health worker group was deemed to be homogenous across sites due to the similar nature of their tasks and responsibilities.
The in-depth interviews were participant-led and used a topic guide. Interviews were conducted by NG and BS in confidential, private locations mutually agreed with participants (generally outside in communal spaces in order to comply with biosecurity measures). They were recorded and transcribed verbatim and those in local language (Krio, Temne) were subsequently translated to English. Close supervision of transcribers was undertaken to maximise quality of transcripts. Analysis began the moment data were generated. Data were coded using NVivo10© and rigorously and continuously reviewed and categorised. Each participant group was analysed separately, and emerging patterns, themes, and relationships were identified, labelled and compared. In order to enhance reliability, a subset of data was analysed and coded by a second researcher. Data were triangulated to maximise validity, and cases that did not fit with conclusions (deviant cases) were reanalysed to test emerging theory and ensure examples were not selected merely to reiterate desirable conclusions [10] . Narratives and quotes were selected to ensure that individual stories were upheld and to enable exploration of how themes interrelated in particular cases.
Ethics statement
Ethics approval was granted by the Ethics Review Board of MSF and the Ministry of Health and Sanitation of Sierra Leone. All participants were adults (aged over 18 years) and took part on a voluntary basis after giving written informed consent.
Results
Interviews were conducted with 65 participants: 25 survivors (SV); 24 members of the community (CM); and 16 health workers (HW). Participants were aged from 18 to 74 years; 27 (42%) were female and 38 (58% were male. A total of 27 participants (42%) were recruited in the urban setting of Freetown and 38 (58%) in the rural setting of Tonkolili (Table 2 ). There was a 98% participant response rate; one person agreed to be interviewed but was not able to attend due to other commitments. Table 3 contains the list of control measures referred to by participants during interviews.
Data analysis led to the emergence of over 80 codes and two main themes: 'when Ebola is real' and 'collective controls'. Within each theme, three categories emerged: concepts of denial, knowledge, and acceptance (when Ebola is real); and rules and their value, resource availability, and humanity (collective controls).
When Ebola is real: Denial, knowledge, and acceptance Denial. The term 'denial' was used by participants to describe a range of attitudes, from those who actively rejected Ebola and did not believe it was real to those who saw it as posing no immediate risk to themselves or their day to day reality. In all cases, denial was linked to the absence of knowledge, direct experience, or exposure to Ebola. Until the disease was experienced within a family or close community, it was denied:
. Examining the concept of denial and the reasons behind it revealed three main interrelated ideas: poor knowledge, suspicion, and fear. Participants explained that Ebola was a 'new Equally there were persistent accounts of poor care; participants described health staff who were scared, overwhelmed, and working with limited knowledge or resources to tackle Ebola. Survivors infected early in the outbreak recounted very little support or care from Ebola Management Centre (EMC) staff and saw many deaths amongst fellow patients. Stories such as being tested and given incorrect results, and becoming infected within holding centres and health facilities were common. As a result, confidence in healthcare services was low and mistrust was high. Knowledge. Official information and messaging about Ebola symptoms and treatment, and how this was understood and interpreted, also contributed to denial. Participants saw notable differences between case definition symptoms described in mass communication campaigns (radio, newspaper, posters etc.) and symptoms observed or experienced. For example, the absence of bleeding from the eyes, nose, and mouth was often understood to mean there was no Ebola infection. Symptoms were also sometimes very similar to those of other common diseases such as malaria and cholera, which led to confusion and uncertainty: Exploring acceptance also revealed that for participants, seeing survivors, understanding that people 'go and come back' from EMCs, and hearing reports of good care were key to prompting care seeking and taking an active role in Ebola control. "People die there because of the rumours they are hearing, but when they begin to see some survivors then they accept to go for treatment [and] Community member and health worker participants spoke of the impact of information shared by survivors, and survivors spoke of their role in communicating Ebola health promotion messages or in their words 'sensitising' their community. This was deemed more effective if undertaken by those directly affected by and/or surviving the disease. Combined with the active role of trusted local leaders and community stakeholders in control activities, participants agreed this significantly increased their acceptance. As acceptance emerged within a family or community group, participants described how Ebola was reclassified from a 'manmade' to a 'natural' disease. 
"What we want is for the ones they took to

Collective controls: Rules and their value, resource availability, and the role of humanity
The engagement and compliance of individuals with Ebola control measures was strongly connected to how these measures were valued or experienced. Uptake and acceptance for most participants was motivated by respect for rules as well as the credibility and availability of resources in the form of good care and prevention activities. In addition, the quality of human interactions with those implementing control measures was important, in that expressions of dignity, respect, and compassion were key components for positive engagement.
Rules and their value. Examination of the concept of rules and their value revealed further links to the concepts of authority and collective and self-regulation. Many participants noted the importance of different types of control measures, from top-down approaches such as new laws and quarantines to individual protection and self-control by following messages such as washing hands and not touching the sick (Table 3) . Participants described the introduction of bylaws as having a significant impact on the epidemic, both in commanding the respect of community members and in strengthening the authority and legitimacy of local leaders to promote Ebola control.
"They only convinced us like this, with the bylaws that we have set, we called all the people in the community. . . You the landlord, if you know that your tenant is sick and do not tell no one and then it comes to our notice it will not be easy for you. The law will take its course. . . because if we do not put bylaws, some people will still continue to keep sick people at home and then go and call pepper doctors [informal drug sellers]." CM 55
Many participants expressed a robust respect for the law and authority figures. Furthermore, several felt that the government should have taken an even stronger stance in terms of forcibly limiting the spread of the disease. In all cases, the importance of following the rules was emphasised, and was further increased when the rules were seen to have a positive impact or outcome. However, for quarantine in particular perceptions were nuanced and varied. When implemented with care and adequate supplies it was generally accepted, but in other cases its effectiveness was questioned. Local leadership and influence were seen as a critical resource, especially in combination with communities working to regulate themselves.
"[Local leaders] have a prior say within their community, what they say in their community is final. The government involving them, working together with the other partners and the health officials has helped us change a lot of things within communities." HW 57
Collective regulation through cooperation within communities emerged as essential for effective engagement with control measures. This approach ensured that people were equipped with the knowledge, resources, and responsibility to control Ebola within their own communities, for example through health promotion, identifying the sick, and contact tracing. Participants emphasised the importance of finding joint solutions and sharing the attitude that this was a fight that they had to win together as a community.
"Like I said, everybody came on board, they were cooperative. So the paramount chief, the youth, the women, they all took part. When I talk of youth, they teach the youth, they walk with the youth, so everybody jumped into this aspect of the fight. Everybody did their own parts. Imams, they also cooperated." HW 36
Collective regulation differed between urban and rural areas. In rural areas, paramount and sub chiefs supported by their committee of stakeholders such as chair-people and youth organisations were seen to rally, influence, and support their communities. In urban areas, structures of power were more complex, for example engaging sub-groups outside the conventional community structure such as unofficial youth groups through their own leadership was important in influencing their adherence to control mechanisms. Most participants in both rural and urban areas, were preoccupied with the need to continue the fight, to not lose momentum or become complacent.
"They're still fighting; everyone is fighting against Ebola now because the more he fights against Ebola the more Ebola is going to run away but when you relax it'll come back." CM 08
Resource availability. When describing the initial experience of Ebola entering communities and homes, participants unanimously commented on the absence of resources to control the disease and manage the sick, and the consequent burden this placed on communities and families. A relationship between lack of health infrastructure, poor quality services, and selftreatment was evident in participant narratives, often linked to negative experiences of health services before the outbreak.
"[Before Ebola] we found it difficult, very difficult, when we're reaching the hospital, to find a doctor, if you don't have money. Doctors don't look us. They do not care for us at all." CM 53
As increased resources became evident, including ambulances, additional EMCs, and an emergency telephone line, there were some aspects of the response that were more critical than others, notably efficient, accessible, effective, and free services. The role of humanity. Many participants expressed the challenge Ebola and its control posed, as the disease was seen to target important human interactions such as caring for the sick and washing the dead.
". . .when your loved one died during the war you had to touch them, but this sick-when your loved one is dead you should not touch them, what kind of sickness is this? . . . I cannot touch my kids and my kids should not touch me, what kind of sickness is this?-this is terrible! You gave birth to your own children and they say when you are sick they should not touch you, that kind of sickness-let God take it far from us." CM 60
Triangulation between all participant groups emphasised the value placed on compassion, respect, and dignity as central to dealing with those affected by Ebola. For example, respectful drivers and transportation, correct use of chlorine, and dignified burial and funeral rites. For health workers, the value of compassion was best expressed through the concept of proximity or emotional closeness towards those most affected by Ebola. They emphasised the importance of a human approach in acquiring the trust of communities. 
Discussion
Our primary emergent theme, 'when Ebola is real' highlighted how denial of Ebola existed with individuals and communities until first-hand experience contributed to an atmosphere within which public trust, confidence, and disease control could be negotiated. This suggests that active engagement with control measures required not only the belief that 'Ebola is real', but also communicating shared experience of the disease by someone who has survived it. It is critical therefore that health promotion for communities at risk should be conducted through people who have had close interaction with or who have survived Ebola as opposed to reliance on broad strategies of mass communication. Our findings also highlighted the factors that enabled the shift from an atmosphere of denial to acceptance and better engagement with the response: access to good, proximate care; seeing that people can survive infection; and the co-option of trusted or influential leadership. Findings related to how the community valued biomedical and social controls and their significance as part of a perceived 'critical resource', and the importance of humane values were illustrated within the second emergent theme, 'collective controls'.
Much has been written on health promotion, social mobilisation and communication strategies in Ebola control [4, 11] . Our findings showed that, given the length of time that denial lasted within rural and urban communities, top-down mass communication messages were of limited value and that individualised health promotion by those with first-hand experience of Ebola combined with engaging influential community members in information sharing was deemed more effective by all participant groups. This suggests that future responses should emphasise these strategies from the outset, rather than imparting 'one size fits all' information on a large scale to the population as a whole.
Our results highlight the factors driving denial and the need for disease control to be located in social realities and practicalities [5] . Outbreaks can exacerbate pre-existing tensions; in common with other accounts, all our participants linked the failure to control the epidemic to the weakness and lack of accountability of health and police or law enforcement institutions in an atmosphere of politicised rumours and poor trust [4, 5, 12, 13] . However, it is important to go beyond seeing the situation as a regional political and socio-cultural peculiarity; our results also reflect those of Calain and Poncin who revealed a story of people facing a disease that targets core human behaviours, and imposes 'measures that are unpopular and onerous to civil liberties and communal values' [14] .
Our second emergent theme, 'collective controls', relates to previous work showing the importance of including local views and engaging communities to play an active role in outbreak response [3, 5] . Our work builds on this by revealing how the controls themselves were valued, which was not necessarily as intended by intervening parties. Shut downs, movement restrictions, quarantine and isolation were perceived as tolerable if provision for basic needs and livelihoods were made and well communicated by the government and other intervening parties. Bylaws implemented at community level by local leaders were found to be strongly respected by the population.
Our findings show the importance of providing services and control measures with empathy, compassion, and to high standards. Biomedical or social controls implemented in this way were more likely to be positively viewed by the community; conversely, those implemented insensitively encouraged fear and rumours and led to non-compliance and poor uptake [15] . This is demonstrated by poor perceptions of burials and burial teams during the early response and the later acceptance of 'safe and dignified burials'; people in affected communities recognised changes in the response which acknowledged the importance of respectful and humane treatment and were also prepared to adjust customary practices to adhere to controls. In line with Michaels-Strasser et al, we found that rapidly mobilised care or management centres that were close to affected communities and able to engage and support them could foster trust, and so potentially reduce the spread of Ebola [16] . In addition, similarly to Oosteroff, we found that the proximity of health workers was valued, but only if services were experienced as respectful, compassionate, and effective [15] .
At the onset of the epidemic, in the absence of an effective response, the community relied on self-treatment or other local options [17] . As in Liberia, in the absence of resources, local communities devised their own preventive measures [12, 18] . While the delay in response was hugely negative in terms of controlling the outbreak, our findings highlight the effectiveness of solutions found within affected communities. As also observed in Liberia [19] , local leadership inspired confidence and reassurance, helped implement measures such as contact tracing and health promotion, and contributed to the planning, ideas, and solutions for effective controls. In urban areas, structures of authority and influence were more complex. For some groups, leadership was more effective through alternative networks such as unofficial youth groups than through customary community leaders. This complexity meant that engagement with groups functioning outside the conventional community structure was initially underestimated and overlooked.
Limitations
The main limitation of our study is that only the concepts are generalizable to areas affected by Ebola disease. In addition, the use of gatekeepers in recruitment of our study participants may have limited access to respondents or conditions of entry. Every effort was made to ensure a fair selection process and that participants were aware that participation was voluntary. As the interviewers were identified as representatives of MSF, it is possible that participants showed positive bias in their responses, particularly health-worker participants employed by MSF and patients who were cared for in MSF facilities. However, it is also possible that positive accounts of MSF interventions were due to their perceived impact in the two study sites. The study methodology was designed to draw out in-depth narratives to avoid this bias effect and every interview session was cross-checked.
Conclusions
Control measures were engaged with positively by Ebola-affected communities if collective understanding was achieved both within the community and via those responsible for controlling the epidemic. As a result, health promotion was more effective through local leadership or known and trusted individuals, particularly those who had survived Ebola infection, rather than through mass-media messaging. Access to good, proximate, care and prevention activities and seeing that people can survive infection were also significant factors in community engagement. Dignity, respect, and compassion in health worker and state interactions with communities had an important influence on the success of control measures.
Study protocol
The protocol is available at: http://fieldresearch.msf.org/msf/handle/10144/558795.
